anzala Lake is one of the largest lakes in the north of the Nile Delta of Egypt and it is the most important source of fish production. The lake is exposed to many impacts by human activities, such as drying some parts of the lake to be used as agricultural and urban areas as well as the deduction of large parts of the lake for fishponds establishment. This study aims at monitoring the changes occurred to the lake at different time intervals using the analyses of multi temporal satellite images of sensors LANDSAT-1 MSS, LANDSAT-5 TM, SPOT-4, and Sentinel-2A for years 1972, 1984, 1991 , 2006 and 2017 Normalized Difference Water Index (NDWI), Modified Normalized Difference Water Index (MNDWI) and supervised maximum likelihood classification were used. Results showed that Manzala Lake area decreased by more than 60 % during the study period from 1972 to 2017. Derived areas of Manzala Lake at the studied periods from 1972 to 2017 were classified according to land cover classes using supervised classification approach to 4 main classes: cultivated areas (about 75051 fed), bare areas (about 65673 fed), urban areas (about 1338 fed), and fishponds (about 83721 fed). Comparing the results of the lost areas of the lake through the period 1972-2017 with the total area of land cover classes derived from the lake in the same period, it is found that a difference between the two areas is about 629 fed. (0.2 % of the total area of Manzala Lake in 1972) it can be considered that these soils were eroded and lost from the lake by the Mediterranean Sea effect.
INTRODUCTION
Along the northern coast of the Nile Delta extends a chain of lakes (Manzala, Burullus, Idku, and Maryut). All of the lakes excluding Maryut are joined to the Mediterranean directly. Most of them have an elongated shape aligned with the direction of the coast (Dinar et al., 1995) .
Manazla Lake is the largest lake, which located in the northeastern quadrant of the Nile Delta. It lies between the Mediterranean, the Suez Canal, and the Damietta branch. The lake is 47 km long from northwest to southeast, and 30 km wide, and it narrows in the middle to only 17km. There is a large number of islands in the lake (1022), cover 31.370 feddans and representing 9 % of the area of the lake. Some islands extend from northeast to southwest and formed of clay; i.e. Kum Al-Dahab Island and Ibn Salam Island. Other islands extend from northwest to southeast; these islands described as bars of sand. Such as Tanis, Al-Battikh, Diyab, and Hatab Islands.
Halophytic grasses grow on the shores of these islands, but their interiors are barren.
Along the southern shore of the lake are a number of bays and lakes. Some of them M are joined to the lake, either directly or by narrow straits. Around the lake, mainly in the east and southeast. Ashtum Al-Gamil is the main Strait, which joined Manazla Lake with the Mediterranean Sea. In addition, many other openings which the lake reaches the sea. there are many inlets in the southern coast of Manzala Lake which great amounts of water drain into the lake such as El-Sherw, El-Gammaliah, Hadous, Ramsis, and Bahr El-Baqar drains and others (Elmorsi et al., 2017) .
The area of Manzala Lake was reduced about 50 % during the beginnings of 1990,s (Abdel-Baky and El-Ghobashy, 1990) due to agricultural reclamation activities.
Manzala Lake economically is considered one of the most important lakes in the North Delta in Egypt for fishing activity, where, the lake was supplied the Egyptian people with approximately 50 % of the total Egyptian fish catch (Bishai and Yosef, 1977) . It is contribution was reduced to 30 % of the total Egyptian fish catch (Abdel Ghaffer, 2006) . Moreover, in the north of the lake, there is Ashtoum El Gamil area which consider a protected area, where it is completely located inside the lake and have an area about 175 km 2 . This area was created to protect many migratory and resident species of birds, fish, natural plants and some historical sites scattered throughout the lake. Therefore, there is a proposal to extend this protected area to include more important parts of Manzala Lake (Dewidar, 2011) . a study explained that the Manzala Lake decreased about 50 % from period 1973 until 2003 which is the main reason for ecosystem degradation processes of the lake was due to human activity such as drying and reclaiming process, establish development projects and urban settlements (Ahmed, et al., 2006) .
Using of remote sensing has several advantages, including detecting of earth resources. Generally, change detection involves the application of multi-temporal database to quantitatively analyze the temporal change of the surface features. (Lu et al., 2004) .
Changes in land use/land cover have been identified as key themes for monitoring environmental change and natural resource management through planning and mapping of land use/land cover types to support the sustainable management of natural resources (Lambin et al., 2003) .
The objectives of this study aim at monitoring the changes in the water body of Manzala Lake and effect of that on some ecological changes such as the changes in land cover of derived areas of Manzala Lake from 1972 to 2017 using NDWI and MNDWI models with different satellite images sensors.
MATERIALS AND METHODS

Study area:
Manzala Lake is located on the northeastern edge of the Nile Delta within four governorates named; Al-Dakahlia, Damietta, Al-Sharkia and Port Said, and separated from the Mediterranean Sea by a sandy beach bridge. It is located between latitudes 31°07`N and 31°30`N and longitudes 31°48`E and 32°17`E ( Figure 1 ). Where  the reflectance value of the green and near infrared (NIR) bands.
Values of NDWI greater than zero represent water surfaces, while values less than, or equal, to zero represent non-water surfaces. The modified normalized difference water index (MNDWI) (Xu, 2006 ) is generated to use with satellite date have middle infrared (MIR) band such as data of Landsat TM and Spot-4
and calculated using the following Equation:
Where  the reflectance value of the middle infrared (MIR) band. 
RESULTS AND DISCUSSIONS
Changes of water bodies of Manzala Lake from 1972 to 2017:
Using the modeler function in ERDAS Imagine Software, the two indices, NDWI
and MNDWI were generated and tested for the all available data. NDWI and MNDWI were used to detect the surface of water within Manzala Lake, while both the floating vegetation and the islands were located within the lake using the image classification.
The results of applying of the two models, illustrated that the NDWI was utilized to The analysis has identified the rate of environmental changes over 45 years for Manzala Lake; this was undertaken using satellite images to employ historical remotely sensed data to reveal the long-term changes in the lake as shown in This means that the Manzala Lake area has been heavily impacted by human activities such as drying and land filling processes of land reclamation, urban encroachment and establishing fishponds. Using this relationship, it is possible to predict the lake area after certain periods if the loss rate of the lake continues constant due to the continuous human activities. This leads to an expectation of disappearance of the lake in year 2042. Figure 5 . Lost areas map of Manzala Lake through the periods (1972-1984, 1984-1991, 1991-2006 and 2006-2017) . -1972-1984, b-1984-1991, c-1991-2006 and d-2006-2017) Areas of each class were calculated in each time period and the results are shown in Table 3 and Figure 8 as follows: with the total area of land cover classes derived from the lake in the same period (about 225783 fed.), it is found that a difference between the areas is about 629 fed.
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(0.2 % of the total area of Manzala Lake in 1972). It can be considered that these areas were eroded and lost from the lake by the Mediterranean Sea effect as shows in Figure 9 . Therefore, by these studies, governments could take the necessary measures to reduce the aggression on the lakes by enacting laws governing the use of the lake to prevent the over-drying of lake water and minimize all factors and causes that eventually lead to a decrease in the lake area.
